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(54) INFORMATION CONTROL DEVICE FOR CONSTRUCTION MACHINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily obtain detail = * 
information that data collected at every controller in 
construction machines are collated with one another 
without troublesome communication processing. 
SOLUTION: A plurality of on-board controllers 6 ? 7, 4 are 
installed in construction machines. These controllers are 
communicably connected to each other by serial 
communication circuits 1 1 through which they communicate 
with each other on the basis of a specified communication 
protocol. A controller 1 for information control in a 
construction machine is provided. Further, a monitor station 
19 controlling relational information to at least one or more 
construction machines including the construction machine is 
installed at the outside of the construction machine. The 
serial communication circuits 1 1 in the construction 
machines are communicably connected to the monitor 
station 19 through the controller 1 for information control. 
Data obtained from each of a plurality of on-board 
controller 6, 7, 4, etc., is collected and processed, and 
stored in the controller for information control and the stored data are transmitted to the monitor 
station 19. 
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[00 8 1] fLt1tatlffl3yhn-7i^L 

i 8t©p B i^ffls^sfigfit»ic$ti?,o 

[0 0 8 2] ^CT«$BWJlfflrj>hn-5 lTti, « 
$fcr>^ti:[*inyhn— ^6, 7, 4 ^fc^tff ^ti^-r— 

^ux^n, fipx^n, lae^n^o ^LTfs«£n 20 

[0 0 8 3] Lfc*^T±fB1t^¥7-3 0 9 7 7^ 
— 5 6. 7. 4^-n ; ftlT^#$tlfc-r— ^%3>hD 

-5 6, 7. 4mtemt>f£>nr£ummcmm.-z-&, 

* 1 8fci£^3£^5fHJl&iIffi®3lTi£ty£^53& 30 
[0 0 8 4] ^Btctf^WSfflnVha-^ 1 tcf±, & 

3 0 <fcoT'ft?8 ! gI.Ifflrr>'ha-5 1 T?ti. StKHMrt 
cD^ftrtn>hn— ^6, 7. 4%^—^^-^ 

[0 0 8 5] C©fci61f^Sffl3>hn-^ i {c|2« 

t. mm&M^mi 8mT*±imM*MmmmzM?z> 

XLitLTSMffl&'l«^£l^£>®JI^ir^gtf& so 



[0 0 8 6] <fcoT'li$gl&jS^Sl 8tLT^-Vi-;l 
ui/\d=L-9\ 8^ffl-r5^TfeoT^i5^-y^ 
;l/nyvfi-^ l 8{cx-^ijPXffl<DV7 h->x7^<l 

s^t6^#L^^i c*-K5^^i 8*mm?%>m^ 

c.cDXoizmm.mmzszm.zntz'T— ziz^x 
x, mm(DftMz%t>tt>T%mmizft5 c t&x*% 
[0087] itfrsgsfgfjg-eti. ±mm2<DM$immm 

foft^yhu-^mmttmm&tEizmm.i,^ y\y~K 

tttt. HulB7L'-Aft^CBulB«iS:cD*#:rt3>h 
n-^St^^tlS^-^^rlBML, SK7l^-A{8 
^clBKg^tifc^-^^ril^^c ttc J: D Stigma 

mizts^r, mzmmmMftiz^ ^mmmmu^comm 

mm-?™ h 1 nm^mmyu y umz^ xmm 
m^n^ty) rummmmz^ mib^©^^^ 

ML. HufB1t$8«iiffln>ha-^^/rLT. MIBStK 
^«rtO(^2/U T;PiimiH]^lRl±^«5(ca<lS&(i:» 
ML. MIBIflSSSffln^ha— — Jj<Di/VT;l 

mmmmzmwiztircmfcft^z/hu-^t. mysco-y 
u T/wift mmztguzftrcMfofH^y hn- 7 £©53 

SiMleMX-ee^tiSy L-AM^fcftfc^cD^U 7/1/ 
iI{8le]iiiLtT?fij££ ti£ y L~ Aff^^^-ti^f txtciBKE 

znrc7*~*ttmz>-m?> c t izz immmmzm-t %m 

m*$lMirZ>£olzl,tzCt*ftmt-?z, 0 

[ 0 0 8 8 ] m 3 5m*m 3 ^#,iltibm§«, »k 

»Dipftrtn>hn-^3, 4jb^^e» 

nxt/^o ctxp.«is©*^p 1 33>hD-^3, 4r^ffi 

v-'JT;bii{l(Hl^l 1 fc<fcoTii41S£{c}gl5E£*iT^ 
C cotcit>7 U- A{f^A^a©^»rt3 > hn-7 
3. 4^T-giM^ti^ci:-Z:\ laofMnvhn- 

53, 4m?'?-5'<Dm&mm7t>nz>tb<t>iz, yu 
-^m^zmwi.coMW^>hxn—^3, 4mzmmz 

[0089] ^LTmmmmpvDmmtwmtzmmm 

7a h^/iA tim&zmmyvhniiBiz'&iTmm 



(9) 
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4 t tiS^^^frrtnv h a— ^ 5 # 

[0 0 9 0] ^i!Tli«flffl3>hD-7 l^L 
t« MRHiMAOIfS/'J7 v 7UMII§nii K 1 2|h|±# 

[00 9 1] C<Ofci6**e3lffl3>'hn— 5 1 "Pti, 

[0092] tafc^ii/DhnMHctttn Gift 

7°a hn;!/A) ©g-^ffcrtny ha— 5 3> 4 §<Df- 
*fcffr 9 gfcSiHira hn;l/Bfcee-pT31 
{g*^T fc>*i3¥f*rt3 > f-D-7 5 TSKf#;* tiSx— * 

[0 0 9 3] <fc^T*S3^(c*3^Ttmi m 

[00 9 4] ?6KS3»WfcJ:nar, 'lf^WSffln> 
hn-7 1 £:f>LT, — J5<DisVT)VmmmW\ 1 
^nTcSftftn;/ ha— 7 3, 4i:, <ftSO->'J7;V 

T-f- £ ©3t§<i;W 3 o 

[00 9 5] iot^^ 4 frP,x»">3^ 
5 fc*f LTifflfrrW S?*^-**^'; T^jMffr?. C 30 

[0096] iz.rzumt7-z<Dxmji<Dvmttib%rc 

n-7 5i: ; &-^4i:OF^^ 2#©->y 7/I/iHI[5]i|g 
1 l> 12 fcl7TvN-*Xit©if io^JS < £ t& < S£ 

2 *© -> u t/wmibm 11.12 eyr*A-*xg 

©tiira^ffl < c i: 4 < S&flrr & c £: #T * 3 . 
[0 0 9 7] £ ©<fc 7 lc#^ 3 fgBgfc ■tntf, jlfg^a 40 
h n;KJ)ft«<DS^: 3 a > h u—=>i$m& LTi^&jtK 
iSffeoTfe > ^>hn-73> 4. 5fflSIHT*-> 

*fcfi^» (/^*XS) ©&©iiira£}S< c £&<J$» 
[0 0 9 8] £;fcS4 38l8«, ^3©»^S«r»«-r 
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tSfSrSlSC LKM» Lfcg|5n D q©ffl£i4g©^©1f $B*tf 9 
^^^©fit^ggBSC&^T. x>i?>©h;b 

m> ^ * — 2 ©ffi**& A c fc*Hfif 

fc, x>s?>oiaIj|[sa©*»W&*U^;l/te»*JU. ffl 
^ - £ ©ffitf «• U-^/WcAo feigns 

^mmmmm^ms ± itui Bg»$>iia;«s^3i#&© 

[0 0 9 9] MUfgtU§{C < kftfc? x 0 6^1" i7(CX> 

»¥SM3©^-rn^ i osfc« 2j^±©^-g-fe-a-^ 
[o i oo] ft^f^{*»#©Mi7?tt, mi oicyjk-? 

J; 7 tc % x>^>© h;l/^ T ^ ^{ixi/^voiHiftlSN 
eA^^^Bij(C^fiJ?tls ^fti/^^^ — #T\ Ne© 
ly^OV BijfCAo tcm& n ij B ijSt- 

[0 l 0 l] SfcE«Eas»««fiijm^©M2Ttt. 0 
l 2{C^-r<fe7fCXVv ; >©[Hl^Ne©S»IitlANeA^ 
§ B ij ? |»tt^ ^Jt-*4N e©fil^ 
§ B ij IzXitcmM n ijtfg- B ij g(C— ^ 

[0102] grzg.m®mmmmn^®M3THi. m i 

4, 0i 5\ztt&?K^>*Ji/o>y)V5T<Dm9ffim 

tc^-a^tl, Sffl^^>< — ^T, NeOffitf&mgfrBij 

[0 10 3] * LT«a©«H«Jc x »*S-T4 1 ^fc(± 
2JM±OlBfiaW¥aMK M2, M3^P>t#enfci«* 

[0 10 4] C©<t7fC^4 5|B^tt x x>i?>©^"t 
*^^^i:l,^7*{c«gLT^:^tlfcfe©T**>^o 

i> M2. M3*m^Tmwm<r>mffizfii^5h<r>Mmm 
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r«5fiPTj H\ (1) N (2) . (3) 

iCttfo-tZ rgpffiPPTK PT2, PT3jT'$oT 

jEaKcftffiffc-rsc i:*'?*, ^>i?><Dm&tfiEettc 

tojEttttmrn^mstmrnicsm-r s c t $ 

[0105] $fcsi5»wtt, $ 4 ®jgft»a«£j£-r 
©■x— $ (cgr5 # x vs^tfjgi&s n § tc cTf^i&-r 

HKflga-r § * -esi^n-M u mi l fc^ojaafiitc 

[0 l 0 63 £558mSfc-J:ntf. 01 9icftiata 

TtfimT (At) trass *u m2oizm? 

S. A, B, C) *««3isn5. 

[0 10 7] JtLTirtEEtf^^ttfflffifa^fcttiSEK- 

- * ©^^©as r t *^ — w t ft^ja-r § £ t 
Js^tKasnx 02 4»c3%f «t3te»Hiibfc3a*©jae 

■TSffi^^— ;l/gpa©#^ (^^^S. A, B, C) 

[0108] zvT&m&mic&^Tmiztf^f&rc 

[0 10 9] *SSW«, ttEE^^SrflMW-SSJSfc 



^©^{CjcoTffilE-r^o Cl©*fiEtcJ:t)?iJE#> 
[0 1 10] $fef6», ^5(Dg^SI^I^t 

stn«#ai:, mmm^®.ximztirzmmt, mm. 

[0 111] ^6%B^(Cj;n(f, M2 6 fCjjVT J: 5 (CflF 

rmmz titcm m s m r 3 1 N s§Kiifcs©ff-iiif£«B#PBi 
s m r ot icm^rmmm a t^tbztiVEmm. v ana 

[0 112] *ft9!lCJ:tl& ^©ffi»K:«s 
20 Cfc&<f^*v©ffi#g»«*cjEtttef3&ttS. mt 

Mtfmm-snT^zmmmmcomnm s mr3& 5fHK 

[0 1 13] SfcS7^Btt, JB6<DANMMl«igA-r 
§fci6(c x f^iafc, fiSlsl^t. jtff(*fc*fl»itfc3t» 

tcimmmwmt, mmEi&Mn^mxmnztitcm 

[0 1 1 4] ^73KBtC<fcft&\ M3 Olc^-TXolc^ 

ttmmmtt-£tirctm& itttmrtztutmn n - w # 

ztitcmmztc izmrt 2 tut mm n ' s^~^mm*m 
m-tz&Tm&ztiZo 

[01 1 5] &rc7m&imftznrm&&rcimft-$ 
tircmmn' ttf-femffltfmm?z£T'm&tiz>o 
[0116] ^LTftmmmmmn' wt. m®#mn 

ffln' si:, MfifcmWMn' tt<Dtt^m3 Olcmt 
so £olz$<.lb<E>tl&o ^rLXC(Dtt^^^>^^lii}^if) 
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[0 1 17] *^{cj;ti(^ /ci:^(f^TLTV^^F 

co 1 1 8] zrcmsmmz. micoMtemmttmis.? 

mttim-r zmz z>mm^m t . mmmmmmz n 
2 fc<fet>*^ 3 (Dnm^mr-m^titcmmcDm^m^ 

[0119] ms^mic^tus, mz sic^t^dicm 
^ & mm smri *^i+^F^ ns. 

[0 12 0] $rcfg2<Dff-B^8SM2{C.£oTx;^>* 

[0121] mrzm3<DBtm^msmic£r>TttMm 

K ^2fc£U^3©ftB#3^gSMk SM2. S M37? 
It^tl/c^SMRl, SMR2, SMR3C0a^-ffl*' s 

[0122] *mvuc&tii£. m<a2>^i/i?><Dmm% so 

[0 12 3] 

[0124] ®nmm®tt(Dm#f*i<DMf&z^?7x3 

'^ST*5. ^fe0 2tc^-r^ffi^®T*(i»^S«i: 

[01 25] nos 1 (c^-r«t3tc. mm®ffi<Dm#ftic 

t*. ^©*f*:p*93>ha — ^6. 7, 4 jb^tt^tlT 
[0 12 6] Wrtny fn-76(i, 7oyn>i; so 



[0 12 7] n>ha-^6tC(±§M-b>-9-p2 6, 7" 

•ywrn^^tii-r 3 yu>v^.>'j^<Dmm 
Q%i$7k) ©sa^m-r^-fe^-y-, ask 

ZMftt St*f|s WS-cD^ftfiES^r^-r n -y hffi<DJE*j 
[0 12 8] T^^^x-^gf3 6tLT(t 7D>h 

[0 12 9] 3yhD-76ti, 7D>hx» - yfei 
Xtl U 7 a > h x > V >fe i fFlHSBc Kit p. tifz T 

z * * 3 6 (c« vT&wmmmmtthti-? s„ 

[0 13 0] f*rt3yhn- 7 7a, 'J7xy-»?: 
[0 13 1] n>hn-^7fc{i§a-b>-9-^2 7, 7 

^^^x-^^3 7*^si?nT^5. -b>^mz 7 i: 
LTfi. g&fs^Vivi/ (ijTiyy'yciiiigMS 
TiSfK nfcX a -y h /MSB^t - X n >y 

[0 1 3 2] T^^-^Ji-^af3 7 tLT(i, 'J7x> 
'>*>tlMMt51SMffl7^f^x-^ (fci: 

[0 13 3] n>hD-5 7ii> UXx^XC^lte 

tifc-tr>-y-af2 7^e.§a^ani^*A73L, utx> 
[0134] m#fan>hti— ^ 4itm:^mmt^m7, 

[0 13 5] ^x^/^.;b4(iX-l'-y5 L <DitfF{uBtCf5 

^JPffl 7 * *■ a x- ^ (c« LTffiKffi^ai TXT 5 „ 
[0 13 6] fct^.(f^x^/^-.;l/4©f^||^-FJgtR 
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£ft3o 

[0137] cne.3>i-n-76, 7, 4 nu©*^; 

[0 13 8] IfttfoTS 2 tC^-T i o \Z, 3>hD- 
74i:n>hn-77i:(D^ S/yrjWWtlBm 1 

[0 13 9] •tlZt>*>i/VTft>mmwm\ l±£±lEiI 

b-Afl^c^Sftfcx-^ctiEv^&ri > h 

4, 6, 7-"fc&«3ftfcT*^a.x— *{c«lM3^:&t 

ft£o 

[oi 40] 7\s-L.mt%(DT-zffim.i±. mm-ztiz, 

-7©I D^^tr-^, I^7fe©3>hu-7<0 I D 

[0 14 1] C©<fc3K7P— A{§##ifflR<D3Vho 
-5 4, 6. 7P^T*fii£2ft&C£'?\ Itonyhn 

*C, 7U-ifi§tt»©3>hD-74, 6, 7SK 

[0 1 4 2] fcfc*{£^*/**;M7?f£H^-K£L 

Miffln>hn-7 6, 'J7iy-7yffl3>hn-7 
[0 14 3] L.<Dtctbu>Vu— 5 6m 71^— Affi 

tz?-zljl~ z&mmftmznzo mmicLr^^ba 

-5 7 {CfeV^TtSfi^tlfc^ U— Afi^fcBaStlfc 
fifflBU*— K * ttmfrW. 6 ft, MH»FE~- F 

fcJS&fcB«lHHteifc £ ft 3 <fc 3 tc V 7^>i?>imitm 

[0 1 4 4] -*';7iy^>f3>hD-57^ ft 
t x. If * — 5 > h ©7kS<Dg3rft ±#W« a 5 ft 3 i: , 
c ©^7-5 > ^fflfc^T-T*— *#±3B7 b-AJI^fc 
tai^ft-CXn^hx;/^ • fflfflfn>)-n-7 

fl^ft^o 
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[0 14 5] CCDfc&^-^m^MT-y:, yi'— Aft 

^A^se^ft, affizBSftfc^-^hJkfflfcjjvrr-* 

tcft^ft^o 

[0146] $fc7D^hoi>v7> • fmmm=i>ba 

10 [0 14 7] gflgflM«<D*ttrt(c(i. SfSffiftirtOHHB 

[oi 4 8] ctD'ft^ggsffl^^hD-^ i it. mmm 

©/VfVSX^-TOl/ 1 1' WCtlCiot, gE#© 

[oi 4 9] *fcH i ic*-t£5icmmmm<DWimi$& 

20 <ilHT't5c 

[oi so] -77»K«M©m<*rttc{i:, ±te)I{t:/a 

h 3;V A fclilftSHT'D h 3;l/ B ESf ^. tlg^ff 
t>tl%l±m<DmWPj=i> b n-5 2 *W P,ftTV^ 0 

[0 15 1] ${*rt3yf-n-5 2{t S^SIB^at 
X y *iWR» 6 ft fc^V X y W T*fc § o 

[0 1 5 2] m$&'Kmm : £-$2ltX^-y3-(DWitt{iLW 

ic^mPimm 7 ? * a. oi- * tc *f LT««Hn§*a#j-r 

so [0 15 3] 1ffgmSffl^-^2ti, Il7"nha;l/B 

5lfc^SnTW. ffl(D3yhn-5%'>'J7/Wi 
(IlHliSKl 2fcS8RLT 1 E>«fcl\, «toTi"J T'^WffiMleli^ 

-AflHttfeSSSftSo 
[0 1 5 4] liffiflfflnyhn- 5 1 (c(± N 

>^ffl-b^»2 ltfttttarft-cv^s. 

[0 15 5] *-*U^^ffl-fe>-9-»2 ltt, fcirS-ff 

V+fftif, fft©=i>hci-5 4, 6. 7 fcfcig^SftT 
^ft^-feiy+NDt: Sfclf^SSfflny hn- 

5 1 lct±n>£5-fe>-9-9# 5 3>;$r57'y:7 , 8 ; £:frLT 

[0 1 5 6] 3^5t>^9m 
OfI©f^7tn^l§tLT^tliftl3>$57> 
y8tcit»ti*S?ftTlflSmilffl3>hD-5 1 (CA7J 
$ft?>„ 

so [0 1 5 7] §iilffl3yhn-7l[;(l RS-2 
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3 2 C^ifO-O^-^x-X 1 3^LW-t"X7 

[0 15 8] ^-ex7-;H 8te, SB$-T?.J:5t;:'li 
fBSUffl^hn— 5 i tcgBtt^nTcx-^^Vci 

iK*¥@£DCi:T-$>^>o fc t I C A- Ftc^'-^^r 
»^3itP I C^-K^-f^ A-V7vlo>tf jL— 

[0 1 5 9] 1 fC«, ±fB~>U 

r/waMgiutt i 2. mtummmm 1 4 %^lte«s 1 10 

/Wifiisi^ 1 2 £*$Rj§iiiiiig 1 4 fc<oi«*fi^eas 
[01 6 0] mmm 1 9fi, mwm^mzmif^ 

[0 16 1] CCTi«fl«n>hD-7li^ 
T;l/a<ilsl^l l±©Ji{g^D hn;l/ACD7U-Am^ 20 
£iHs:/n hn;bB©f- ^Sitc^n hn;l/^g|LT 

fcfcfeK, S/U7^WSfilHl«l 2±©iifl^ , a Fn;bB 
©7 1/- Afl^^ilST'o h 3 ;l> A ©x- £#§}g{c :/n 

^fcf B$ Stifef-? £rR#^ £ i: i: t tc , ->'J7 

jinx s n fc * ^m^© * t u tciB«-r s«aa t> 

Wo 

[0 16 2] LfctfoTWSlWlffl^Vhn-^ 1^:0 

0-54, 6, 7i:, flw<?»D T^mmmm i 2fc» 

[0 16 3] J:t>Tfcfc*.tfiHI:/n hn;l/A«Dft<t© 

[0 16 4] l:fc1IWB«Sffi=i:/hn— 5 l 

gStSttlc B8-T S «« jFiRJ* £ *i 3 » 
[0 16 5] -r*fe^ail^D hn;WHgctt«l (a« 
ynhn;l/A) c0g3>hD-7 4> 6. 1 %<D^— $ 

^T^tl^raVha-^ 2T*«!f fn^f-^tCO^T so 



©§3>l-D-74, 6, 7, 1 Ottfflf- 
[0 16 6] CCTSSIl 9*^57*— 

9«^iWBBfisti i4, ~> v Tjvmm®m i2^lt 

3>hD-7 1 ti, Sl3>hn-7 1 tcfBtt^tifcx 
'>U7 , ;WHg®i»i 2. ftttaffiBM 1 4^ 

[0 16 7] LfttfotlEftlPFe - 3 3 0 5 3 9 1 

a— 7 6 < 7, 4^ti^ f tl-eM#$tl?c7 ? -^^n>h 
a— 5 6, 7, 4«fc»l*&nfcKtt»fc:Btt£-a\ § 
n>ha— 56, 7, 4StC7 J -^^:K^ 1 9{c^{i 

— JgLTBHSS 1 9&c3Mfrti>i:i/^fK^&iI{I 

[0 16 8] SSKKHBtraffln^hn— 5 1 § 
n^hD— 5 6, 7, 4ft©-r f — ^ (ffi©3>hn-7 
2, fteO-feV-9-2 1, QSK^f^n/ix-^tCO^T 

5 1 (c(i, JWS««rt©-r-**^S^fc-&fcW«ftJi 
»«(«K:l8-r5ilWli*<l3**nTi/^5o 
[0 16 9] COfcaMMMfSfflni/hn-^ 1 fCfBIt 

«®i omT'tmmm&mmmmcM-rzmmtf&mic 

£ t A^T'# ^ c 0 1 9 «t— <o»s 

[0170] £<Dtctbm^.m \ 9iz&^T, &mwtm& 

[0 17 1] CCT-9"-tiX^-;H 8)!)W^7x- 
XI 3^LT«aglffi3>ha-7 1 tcjS^^tl, 
■9— ex*y— /Wc£*.fcf^— V:M/=i;/t? j.-^ 1 8*> 

T*itiffl3>hD-7 1 {ciMfi^ti?>i:, mmmm 

fflnvhn— 5lti, mm=i> ha— 5 1 tciBti^ti/c 
^?r, ■Y>5'7i-X 1 3MLTA-Vt;l/3> 

t^-* 1 8tc3i{i-r^5!ia%tT5o 

[0172] Lfc#oT±!B ! N5fll8¥ 7-3 09 7 7§fi 
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-5 6, 7. 4^n^tlT^#^tlfcT f -^^n^ha 
-7 6, 7, 4*fc&tt&ftfclE*aWi:l2tt*-e, §3 
y]-D — ^6, 7, 415^^— $lk/\— y-f;l/3>tfa 

- ^ (c yn- k Lft*tti{fft ^5 mm&m 
[0173] * <bicmmwwm^> hn-? i kb, & 

3>hn-76, 7, 4g©f-^ (f|CD3>hn-7 
2,»W2 1, 9«(C?Rf#£nftx— *{COV>T 10 

7 i tcti. a^$«rt©7-*^#^t>-eftp*ffl&» 

[0 1 7 4] c©fc461f^WSffl3>hn-^ l icEtt 
£:ft.ft-7-£^— ffiLTA- y^rt/nytfa — ^ 1 8fC 

i£fi£*i£c fc-*?, /^-v^-;bn>tf^.— ^ i 8«|T± 

[0 17 5] JcoTit — ifxy— ;H 8 t Lt/^-y t 
^i/n^tfa— ^1 8fc7— ^ipxfflcoyy h^x/tf 

MxP)tlTV^V^-a-TfeoTt>, &3V^i7— ;£SnX 

[0176] 1 tcjs-rnsfcj^tcfcftif, or© 

[01 77] -rr £ t>*>mi(o^vT)VMmmWi\ 2g& 
tc $ ft lit is v Ttvmmmm 1 2iz&m-znr^>hu~ 

[0 1 7 8] CO*&fctt, 0 2tc^-r«k3tc > 

$>^tc->VT)ummmmi 2*mnwmm^> hu-^ 40 

7/HHi[e]ii§l 1 C/W/Uy- 7/M 1' SrBiDf*tt 

[0 17 9] t^TSftOfctjftf U7;WB8@» 1 2 
7ffl5TIEmtcfflm%^-r§iii:* , !Rl^i:^^o fft 

s#to*t>ft>"jT;i/amiHii®i 2*mmiT2> 
cttf-simtftZo so 



[0 18 0] O^c03^r#ggbTSiJ<Dllfi8i^^cov 

^P,tttiJ^tlftJErft^S^^LT, flM*«gHr*- 

3 faff 7 * 7 a X- * $ g|g»M«£Ug LTV -1 

s* rnnmwiv**? mmm mat, r^nyh 

n-7 3 4 ti«f Ifflny hn-7 l fcflHB 

[0 18 1] tfy^yhn— 5 3t4iftJEE3l*>:/*B» 
SUPt" Sn> ha— 7t*fe5. 

[0 1 8 2] #y^3yhn-73 CB^Hr 2 
3, 7^fal-^Sf3 3 tfBBRSnTVSo #y7n 

y j~ d-7 3 imft\srt-<omtt&m*m-?m i %m<D& 

3„ Sfc#y7*3yhn-7 3tcH, WftPJ-TA/ (B 
gxy^y nng&^g^jg) 4 orm S£?nfex 
n y h >V{iLW%:^-?m l <OX a y h ;WI*§ S D^M^IS 

4 2^r/rLTA*$ti5o 

[0 18 3] 4 B^Iffit^iX^ 7 

^tlftn^ha— 71*65. ^-£4Tt4, X-f^i* 

[0 18 4] 1t$SSafflny hn-7 1 tif-yfu>Y 

jb^fffcns^UT^aMiei^i i tcj:oTgE^nrv> 

So £oT£'U7A'9fllBMl llT7WAi§A^ 

ji^nsc ttcioTit^wafflny 1 £#y 

7ny h a— 7 3 fe-Z 4 fcconre-r— ^©SS^fT 1 

[0 18 5] CtllzttVTMmmW.<D*M79Ua,3.X-> 
-yyn y h a— ^ 5 e>nTV>5„ 

[0 18 6] xyyyny hn— 7 5«JLyi7y^|gi(i 
WWf 5 n y h d-7^5. 

[0 18 7] xy-yyny ha— 7 sfcte&a-feyy-p 

2 5, 7^7^31— *g£3 5*^^4lTV^S 0 
[0 1 8 8] -fe>+fg£2 5 i:LTt±, i^-y^COll^CD 

nnte^^ttj-rs-byit. x>-y>^ai-rs^-^> 
h osmo <DSfi*«m-rs cttsmi 

[0 18 9] 7Wil- ^gf3 5 i: Lttt, 7Dyh 

[0190] 3yhD-75tt, ^y^yfc^t^nft 

^e.nftT^7^3.3i-^P3 5tcJ*LT*«B»{B^% 

fcH±)-rs„ 

[0 19 1] xyy'yny hn-^5ti, ±I2afl7a 



(15) 
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h n;F A t ttmil 3 mm^xn h n;U B (cfto Ti/'J 7;F 
[0 19 2] MifIl3>hD-7 1 fcflfflWSffl^ 

7 Affl^^g^lS ti5 C i: J: o Tit $8WSffl 3 V 
Fn-7 1 tfgmWmm^—Z 2 tx»*^yhn- 

[0 193] CilT'lf$SeSffln>hn— 7 l (i, 10 
7;MHIIaI*iU 1 ±©jlM7 e n hn;l/A(D-7l^— 

Ho-7im ->vT;mmmm\ i±©7b-Ai 
fail 2±©7u-A^tiea??nrc7 : '— 20 
Jnx 3 n fc x- * © * * v ic E*-r s ffla*<fT t> 

[0 19 4] Lfc#oTfl!ffireSfli=i>Fn— 7 1 
n— t-2, 3, 4£, fte^CD^UT^jieiU^l 2 teg 

[0 19 5] J:oTaM^ , nh3;UA0Dtt«CD5}?>7 F, =i 

*fj7 ^mm? znt wosm t%:z> 0 

[0 19 6] fci:Atf^>'7 p r3>ha-7 3^6.i>v ? 
^n>ha-5-5lc«LT^lxa-y Frt/ffi*§SDi:£ 

7n y b n-7 3 TWI ?nftf-^{c^otM? 
A— *^3ifiS{C ft o fc £ tcx. > v^^OIsltelS^riglHj 
rt—M- H^tiyyyoRSHiaSir^ K;HsHE» 

[0 19 7] £fz*:-$ 4fr&afl3t«— H^aVr?*— 
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[0 19 8] i^ynyha-^sm 7b-Ai 
;WB#> fPH-t— ko^t — ^ft^irt^^x^ti^ cne>(c 

^o. x— £ tfigl&JIW^n 3 c © J: 7 fc # >-:/n > h n 
-^3©^^-r^t^^ 4A^*>3i>> ? >'3>ha-7 

[0 19 9] Sfc*£*^ISfc.J:ftff^tt-r-*©A. 
a*©WK^* 2>tct6lc x— £ ©ggjfW bhT^ftiP 
■?fc^>is>=il/hu — ^ 5 £^—2 4 £(T>mt>. 2* 

©^'jr/widiHiiiSi k 1 2i£i,rv/\—*7,m<Dmim 

[0 2 00] ft i:x.iftx^ 4 TffKB*- F t LTM 

7 is—2±mmcmj£zftT^yzs>n> f n— 5 5 t ^ 

U TVWHSlIItt 1 K 1 2Sr:frLTjM{I£*l£ 0 
[0 2 0 1] £(Dtc&n>hn— =7 5T*tt, 7ls—L.{s 

i*5?>n5 0 ^LTMSgiFE— Ffc«JSLfeg«x> 
~>*>[s]3fc& i: ft 5 <fc 7 tex >s^<o«S«*&ffi TZ^n. 

[02 02]-Sx»>3>-hn-75t\ fctxJi* 
* — 7>F©7kig©M«ft±#*^ti5$n^^, clcD^ 

tlT- ; &x^4{C->'J7';Pjim[5]^l 2. 1 l^LTiM 

[0 2 0 3] COfcii^X^ 4T'«, 7U-AI§*^ 

[0 2 0 4] Sfcxv^^nvFa— ^ 5*>e^>^n 
> F n— 7 3 ICM LT tf- 2*CD>'U T;l/jlfile] 

Si 2, 1 1 fcttT/N— ^xs©tiia%s< dtft<3i 

[0 2 0 5] ft i: xif x>i/*>3> h d-7 5 c.^y 
ft*Er-F 0-K>'7 p ®l|XF;b^) 0«I%t5lOf- 

mmcttfc L/c h;b^i:ft^J;7 icriff # 

[0 2 0 6] COJ:5fc**86^S8teJ:nMr, il7*n 
h 3;l/©ttSOSS ^> n v F 

iST^oTfe, 4, 5ffi5P^T'-> 



(16) 
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[0 2 0 7] ^tzmm i smm=iybu-^ucit, mi 
ic7F.-?nmfemtmMfc&u>tn-- 32, 4. 5©© 

jns. c©fc#>^*I^ 1 9^v^L{i-9-— trxy— ;H 

8 wimmwrntcm-tzmmm mtt®micmM?% c t 

[0 2 0 8] KTiifIffi3yhn-7 1 TfrfrttS 
[0 2 0 9] 1i$B»JIffl3>hn-^ 1 2§^«« 

[0 2 10] ifflfflffla>ho- 7 1 T*ttWT<0»* 

[021 i] ^Tx>v > >{cAo^e.n?.««<Dii«, m 

0 5 tix^v^tcjjo*. e>n&$»©BB£\ 

( 1 ) ftKj&b a&V'ftfr&m 

(2) ffct&fc (fitM 

(3) *« G0£&#) 

[0 2 12] (1) mV^Zflti&ft t 

It, xi/^>#?iSSfifc:£5>£ti&c i:tc<fc£3ftK{£T 
<DCi:t^5 0 Sfc (2) ©fcj&fc (fi*>rd'iM(B&) 

[0 2 13] £fc (3) (i®£*fr) fctt. «M 

[0214] x>->* >^r«fig-r s ffi&commmc , cn 

6 (l) » (2) . (3) ©§gBK:«fc£i&§©&-av 

[0 2 15] (1). (2), (3) <D«#5H»fc:» 
IBttWR^x > ^ P T K P T 2 , P T 3 

***jC-3ttfcS*H 6 ICtk?o $ PT1, P T 

2, PT3»C, ^Sgl5p D pPT*^j£o*^P>nTV^„ 

[0 2 1 6] *LT_ti2 (1) , (2), (3} <D»S 
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0$9*&»PT K P T 2 v PT3«l:, 

gibs) *3^*sfcffl^&ft3Wfliftfi£tf** 
ss»pt i it, fkmffi&^v-?M\*m^x®imm?k 

10 [ 0 2 1 7 ] £ Z-imShM P T 1 395p a p P T 

T*$S^7>i'->t7ha, (1) ©SSftEJtE* 

<d«»*§W\ *-©j£«rt±, Mifivy^ 

[0 2 18] O Sf JUSgJgffitC felt S&tt' <7 ^ - ^ N 

[0 2 19] ^M^T^^T/UV-^-TAA t« 

SStNe (rpm) t«fiWt;M0*>5OXDy 

20 [0 2 2 0] 08&h/^T©^ffi73&^aftBJrr&0T* 
fc^o PIB8(ix>ix>lni^S!cNe%eiWfcL h/l/^T 

[0 2 2 1] #*flfiJgJil?f±. XV^tLTf-f— If 

[0 2 2 2] 1f|ggSfflxi>ha-^ l fclJi, 08 
(a) iC^ti.5K^U^3Lly—~>3>^^>TaU T 
30 a2, Ta3. Ta4 - life ^TcifflBiliftTV^ 

[0 2 2 3] 0^P>t±S^$nfc^fi©7. 

g|»^n^.o fLT08 (b) iZ^tXoiZ. xy->*> 

[0 2 2 4] OfC08 (c) fC^-r±5tC, x^'y 
HtsS-fe V9"^P> W^J^ ttfcgiffiCxr/i^leiite&Net 
fc^JtS-TS h;i/^*— ^'Tc2±©h;l/^MTt^ : i£h 

[0225] ft»«»a©7sr/^^-e*titf» □>hn- 

-y ZliLWZ b>l* T i: LTftffl-f 3 C kA^T'^§„ 

[0 2 2 6] •O^Cfe#ma- : <'-y^'Ml©»m^ffiiCO 
[0 2 2 7] H9«x>5?>|3rtEaRNeSr«ttfcLh;l' 

so [0 2 2 8] X>2/>ttg|i^a©«|ltt©X>>?>I5HE^ 
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Ne«i wi/^T mmmmm) «8#si 

£*lS&:y*n-y/7 (U^;10 Bij»c»fiJ^tlS. 
[0 2 2 9] 1ISfIffl3yt-D-7 1 Tit, 4)->7V 

3b\ y^B ijfcAofcA^SA^I^fUWLT^ 

So CCDfcJ6^7n>y^Bijft{C, Aofcjftgn ijA<;fll 

? B ij fc Ao fc^fi n ij «s#7d v ? B ij«fc:«J? ;* n 
Tf< 0 10 
[0 2 3 0] Hi 0ti©ra*£vy:/Mi*«fc8:to*«:^ 

-ffMgST&So IrIHI 0T«X>i?>|5|3gS[(D i 7# 
fJ^-5^2 0 0 0 r pm<fc9*fri^#*JgB#£*B&LT 

t^So 

[0231] ^mmmTHtn.^mm^yf mi thx 

v-y7 p MDB<?)2 0^19lte,tlTV^o r-^i"J7 

[0 2 3 2] 01 2«cne»2 0©ft^fi-7y7 p MD 
[0 2 3 3] iil 2 (a) »C3Vr«fc3fc:MR««<iDtH 

it, "r—z >; v rmxj •» i-owifttf&^m t> itmm n 
ij^mmi^-zmmvr^< 0 la^l0i2 (to tc^-r 30 

<fc 5 £B$#J t <n?-r-* U TfflX-f -y ^AWEStl^ 
>y D BTltmWB* V -fe >y h 1 2 

(c ) fc^-f <fc a kb#??j t oA^ffrcicas^ig^-r 
ns„ ^feaisfSSv-y^MDBoa^ffl^-y— trx>y 40 
v\, y -tr -y b *-mmm t men ^ y -t? -y h«tc gun 

[0 2 3 4] 01 1 Cift^Sv-y^MlcDSra-y^ 
Bij«Q«finij^%&©Lfc^:^LT^So 
LfcUgn' ij£:£7oy ^ Bij{CO^T£-ii-L;rdIA* 

1 0 0%t45o fci:^.^x>v ; >lHlfe^NeA^0~ 1 
3 0 0 r pmT*h;l/^TA , 0~5 0 k g m<D^*a y ^ B 
llT*«%^»L/c®Sn' 1I(±13. 5%£&So so 
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n ij %g?» L T <^ S ©ti, * U <D®m%'b2 < 
■TSfci6TfeSo 

[0 2 3 5] gittSSiAv y /*M10#7*n y ^ By 
{ctt^ti^n, ^©^a -y ^cfctfSft^DAf- 

•y £ BT-«xys/*>ica&A#^ft^A^A^T^S#c 

[0 2 3 6] i#«SVy7*M]tIO*<»M6 Ki^! 
i£ (2) ICckD^^fttlSo 

[0 2 3 7] 6l = In' ij • y ij - (2) 
t Ht>*> %mWS tlTcffig. n ij lcttLTTB.fr y ij (c <fc S 
IW^n' ij • yij^rtfV\ dtl^TtD^n -y ^ B 
ijKOt^Tfc L&fr-grfcffiAV -£Bf FJ t 

[0 2 3 8] H6fc^-r«J:3*!:aHftPPT 1 tMfP 

[0239] m7 immms t«g,# <om^<o 

&<D6fc&1fc:it*?T -5 £ t lc «t T^HH t: L,T^i6* 
[0 2 4 0] ^LT±te (2) STUSnftSSli' 
[0 2 4 1] «*yijOffl(igi5p D pffPT K PT3«C 

A^T^S„ 

[0 2 4 2] •3ff(c^^;^-i'L (-9--T^;W>*- 

[0243] •y--r^;i/-r>^— /viMXD^-zftn* 
m i 2 tc^-To 

[0 2 4 4] mm l 2 tc^-T J: 3 icJBEIS i tcx>s?v© 
lHie»Ne©*aglMiANei^i:6n. «tttjfC?»eNF 
HAtI, ArZA^t^nSo »eB$H A t HifefcAtf 
5sectc^^n, ?§SNfF^A T2«fei:x(f 2 0 s 
ect:iS?^5o ^LT#ya>y^Bij(c^fiJ^ti 

So 

[0 2 4 5] fUT8i/<7^- ^NeA^>y>j 
^A t«fcA*?tl. U^V^o-^CtSJaSA^fig 
^nSo JiS^fHA t n»<DEKE0ft«ANe, 

a T2T'^iHite^i!ii!BANeA^4?)p>n. ^tbtcm^m 

m A NeOfiA^^a -y i7 B ij (D^-ftllc Xr> tc A^SA" 1 
A^J»r$ns„ fcfcAtf 5fMW-p©EllEa»MH (IsIteiSf 
»/J^ili:aA<ii:©S) AM 00 r pmT-fetitf. BIS 
WAil (5S>F^) , [Hlg^WldANel (0—2 0 0 
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r pm) icm^f^yoy^Biucx^rctnm^ti 
n. — je^ra t zmizmrnm&mti-snzo ft 

^ ;l/ £ 2» M2©T <y V^T & ftj^fi? -y 

© 2 mm&&Tc& S <fc 3 (C LT t «fc V \, 

CO 2 4 6] 01 3<DVJir)l>$-lAM2CD&7uyl? 
Bij«<DJSfinijl±. MiELfc01 1 i:|p]«{c LT%g| 
»£ns D %«*Lfc*gn' ijSr-^ay^BijtcO 
V^T-a-ftL/cffi^ 1 0 0%t^:§o 

[0 2 4 7] 1M^/l/£-r£.M2©#:/n>y^Bijt;:t± 

•^n^nii^ y ij^sje^nxv^o 

[02 4 8] Wi'W'f AM2{cSoXM«M6 2ti^ 

5£ (3) tct o^&e.nso 

[0 2 4 9] 62=2 n' ij • y ij - (3) 
iTftto*, nfc^ft n ij leM Lti* y ij K «t 5 
fi2*fal±n' ij • yij^T</\ cn^r^TCD^'n>y^B 

T?Ka:>^>telra*&nfc»*« (®®gD «5 2£ft 

So 

[0250] orfc^ffifSWrry ^M3teOVTWflB-r 

So 

CO 2 5 1] 01 4«x>^>[n|^Ne£:#tW£:Lh 

CO 2 5 2] i>y>ttfll«BI©«Wlll©x>5?>|HrtE» 
tlSo C©)fci&4 0©ffii£AK A 2, A3, A4{C^9J^ 

tlSo 

CO 2 5 3] ft^fgP«JV>y7 p M3©7 i — ^F«3^0 1 5 

[025 4] (SIB 1 5 fC^-T <fc 5 (ClKWl i tc««im©£ 

tK ArEfi«fc5ft5. JSS^fMA t mtct%.l£ 5 s 
e cCR£Sh, ffiWmmh T2ltfct^2 0 s e c 
tcK^^nSo ^LT#yo-y^Bij(C^ffl?nS 0 
CO 2 5 5] 'Itfggilffln^ha-^ l tf^U 
V^BfUSA t«t»6n4«f/<7^-*T, Ne©fit 

*>\ a i ~ a 4cov^-rn(c x-o tcfr^fritmif&m 
b#m a t 2-po^»i«» u p> mtb k^mmm 

u tf#7o -y ? B ij Ol/^-Ttitc Ao fcfrgfrjFWSr £n 

So fc£7Li£5®mT(Dmt}®M &$m%$frt>mhm 
y^TcoTjfp)) ah 4 tcjs-r u T?fenar % census a 
ti (5#r^) > gmwmm (aia^a2) jcttis-rs 

^a-y^BlHcA-pfctfiJBT^tiSo C31TS7'D7 
^Bij«(c, Aofc®Snij^«g$nT^< 0 ftJfti 



V -y 7"fc:o^T fe^WStiKv -y ~/M 1 k. [WJ«fClly\l$ft 

CO 2 5 6] 01 5©&^&»r7>y:/M3©&:/n>y^ 
BijS<D®gnij{i. ituiELfcHl 1 £|B|«&: LT%& 
%mWhtcm.An' ij^^n-y^BijKO 
V^T-^StLfcfil^ 1 00%t45„ 

C 0 2 5 7 ] %Wmr? >y :/M3©g-:7n >y ^ B ij {c {± 

^n-rna* y ij^KS^nrv^So 

10 [0 2 5 8] %ffimr? >y yM3(e*o* < 6 3tt* 
S (4) {cj:0*a6P»ns„ 

[0 2 5 9] <S 3= Z n ' ij • y ij - (4) 
"Tftto^ tltzm& n ij(C*f y ij(c <fc3 

M*Mltn' ij • yij£:ffv\ cn^r^TOya-y^B 

ijtov^Tfcta&to-e-fcffl^ -^Kt^imss 

Tffcx^s^vfcinAenfcSM G«££) <5 3i:ft 
S c 

[0 2 6 0] CCT-0 6fC^-r<fc5{cg|5p D BS¥PT 2CO 

20 M3(cSo*l/^T^^46SC t^-ptSo 

[0 2 6 1] C©*&gpa»PT 2<D^«, OiT©<}: 
5»cLT#i&3Cfc#T?#a. -Tfttol3±ia (3) 5£fr 

e.»e,n/cM«*<5 2i:±iB (4) a^sssnftftt 

^bT0 7(C^-r<j:5(c, MJRLfc*»M^C*tJ5S-rS 
##lS^ E ±CD^ L L ^r*i6 S o ft 6 

5 3©fil^e«*M6%*J6S«»{±ffiai?feSo 
[0 2 6 2] ^fc««»5 2. »«M 5 3^-n^ntCOV^ 
30 T^L^r*^ V^-rn*vjN?v^^r«^(C#^T'fe 

©*^©ffiA^ 5. ^ftft^^Kittlt'feS o 

[0263] a*fflaiPPT2**j«-r«wapT«K: 

[0 2 6 4] iy>?yo#^aof ©i 5 C LT^fe t. 
ns 0 

[0 2 6 5] -r&to^g&SSfPT 1 tOV^T5)<i6P>nfc 
40 L. ffiShm P T 2 tC>(,>T*46enfc#^ L . gPp D p 

fflf P T 2 lc-D^T>£lt> P> nfc^ L © 5 "5 T« t /Jn^ 
#^p*^^tcx>S/*>cr)^T*feSt^$nSo ft 
S ft if 3 OCD#ffr<Dffi;fr P, £|$S ^{C i 

[0 2 6 6] $/cg|5 D n pP T45fc*#*»HL, ^SPAP 

xy->*yoMT'$« k^UtiK ccD^tg- 

*4rofl£wr«ft HgPB?.©ais«©^©fli*>e,a 
^wtxv^xD^^^-rssis^atiescTS 

50 So 
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[o 2 6 73 &i±(D£oic*mM : &mc&tii^ &5hm 

fe L < ttffififefc, JsfJES-T S 1 $ fc « 2 JK±©v 7°M 
K M2. M33^6»P>tlfcail?«K:S-^V>T***»|| 
U L < &§gBiS#©##fr&X>^>©J§ 

[0 2 6 8] fc33#£a»B!RTtt» 0 6tC^-T<t5tcgp 

P T 3 (c, y 1 SrWlSo* 

[0 2 6 9] MM^Sv >.y 7MHi, ( 1 ) ««|SA 
GS+M-^Hg^) , (2) fftte* (fi"tfvf*A-« 

(2) (fi-9-w^;i/«») , (3) (s^* 
ft) *ssi:-r*«E*«%wffi'r«cfc*'<pifi6-efe*o 

$fcft^KjV-y^M3«. (2) Jfcf&b «£■»)--< 
*») , (3) «e« (Sfe^ft) ^SBJ:t§«M% 

[0270] .to-rawftsp t i c Mig-7 7^M 

mm^-y-fMU M2, M3*»*£-3ttTfc<Ci:#T 
^£-rAM2. ft#^ftv-y:/M3%ffl^3C 

K m^»-7^7 p M3c0 2O©flH,^T*^*i6Tfe<i: 
</\> 

[0 2 71] 5&tcWTfe:KiB-rSji«Si(E«p|fflvyr 
M4^0^.T*^^M[LTtit/\ 

[0 2 7 2] S^SteBtF^-y^lVM©^— £F**g£r@ 40 
1 6lC*Vr o MPfeBtPe1v-y:/M4fcm^Ib^-y:/ 

[0 2 7 3] 1 6 fc^f «t r> ic&m i {£ ggSBtelS 
mbTitttZtl. j tCffiigAK A 2. A3. A4# 
tens. XtGHEttMA t K At 2, A t 3ti*:£:;L 
tl ?-nfft5*>e,10sec, I0i^2 0sec, 
20sec«L fc^^tl^o ^LT&7n-y^Bij 

[0 2 7 4] ««flffl3>ha-7 1 T'Ci. ^zTu-y 



is 7 s>iiB?£it«« a i -emm&® t t v»n»* , sinais 

b#Fb!A ti (5~i o#W) „ HWAiic»f&r«>ray 
* B ii(cAt?fci:fiJ»T^tii> 0 «mi-£B#ra t tfJKl 

[0 2 7 5] il$5ia$EB#ra V >y 7°M4 ( 2 ) ft&JS?J 

[0 2 7 6] J:oTB6te:6l^TffiiftifPT2<DJMr;& 
ifS»-T5fc«>te, B«^l*lfflvy:/M4*in*.T»« 

®Rt> o icmmmmmm-? -y fuA^m^x t, <t <,\, 

[0 2 7 7] fcfcx^XDJWfrtt, S*g G8R&) 
[0 2 7 8] HtfSWSffln^hn-^ l T-^@?nfc± 

^ x iVv'V©*^©^— +)■— t:*X^— ;H 8(c 
^>D-KStl5„ C©fci6S(ifl (-9— trxv» 

[0 2 7 9] Of r {C^^(c^e,nfc»ff#>7 p ^ 
[0 2 8 0] rSlEE^VT'li. x>^>Jc«t oTfflKj^tl 
«S©?*ff * > T'ti . fc i: A tf»f^ L fc» 

?SSiiA^- htciJliA^nsct^ioTlHieigilj^tiS 
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[0281] ^mmmmxHmm^^Rm^xm 

§4« mS) q (c c/r e v) #TVC (h;l>5 • M 
^77;l/-3yhn-;l/) #fc±oT*J»;a:ftS*Mt 
^SSLTO^o TVC#ti, fcfc^{f0 3tC^-T^> 

«j£*l3o TVC#(C.tot5:?niWrtg*il 7 

[0 2 8 2] 01 7 (ii4)E^>r<D P - q ±>—7%mT 

ffi*7c3#>:/jEP (kg/cm2) UE«6(±#> 
^1 HK^fctXDRtm^MfcSSMq (cc/rev) 

[0 2 8 3] P-qtl—y^CD^-OTptt^-fmiU 
hfrttf— ^#Tpi:^:^^-0%^LTl/->^o TVC 

tit^§„ -r^^^^v^jEEP^saqt^aA^-^i: 
fflt^n^o 01 siztjk-tzvizTv cmzAtiztitc 

*Vh£ <^^i^{c > TVC mtV$H£#>7<Dmfc*%l 
m-t% a i^Tgi 7tc^-r«fc3tcT VC^CAM 

Sti ^#?KjSCTP-q^-^ (i^fcU 
-f^'fyBTK T2. T3 •••^t^ffr^o 
[0 2 8 4] SLh©<fc 5 (CttJE^^yo^lR h)\>ir T 

hn-^3fr£ti};rj£ft3«Jit i (CJSCT^ 
3c3<DT\ * >7n v h n-v 3 flM i 

i fcajissns. «iBesffl3>ha-7 1 xim^tm 

i frP.tf^fRlR Wl/^T^»2n^ 0 fcf£L01 7 

^"T J; 3 ic tf>7EE P # P l X K> t>/h£ ^m&lc ti, 
5-l'>Tp±(c©e.^:V^7:\ TIB (5) Staot* 

- (6) 

v > ?mm a t micmm ?ns#> ym®. h ;v t m t i 

^r-^FflT (2 0 8^) *^ii-r5^Ta*L, Cti 
£r¥i£| L 7c fit t L T*i6 3 C t »t* t 3<> 
[0 2 9 3] Tm= (ZT13.33/A t) 0.3 -(7) 

[0294] 020 fi±IB ( 6 ) Slce^^T V >?<D 

m^mw-t^>m^m.m f ^ lt^-s 0 

[0 2 9 5] 02 Oti¥i£)«ffijH^^lRh;P^TiDi: 
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[0 2 8 5] T = P • qmax/2 0 0 n •••(5) 
>:/ittffi JE P ^tBf Sctta^T* v^iK b 7l>^ 

[o 2 8 6] 0 1 Bitmrntmrn^yhu-^ 1 

10 tBJEP^LTt^So 01 9 ti-SBfP^ r (DFalT^ffll^ 
[0 2 8 7] rftffi^V^tDisIte^Ntix^^i/llIteia-b 

[0288] tecA^jnsti 

[0 2 8 9] #>7j±t)PKteVZ^MPc1}m&-£ 
*U ji^OEE^fl P C <D b ^ V MI P cJ-X±fc & -3 7c 

<>>h^n. -^s#p a ^T (2oNfP^) ^Sii-r^s-ea 

*?tl?»o ^LT»»^nfctf-^ff[p]^-^p^T 
(2 0WfP^) TiltSctiaoT, ¥fi£^FP^Sfc») 
©t: 0 -^ffi|5IISnp (Ih]/H) *'*i6?.tl^o 
so [0 2 9 0] m&#>7<Dm-mil$, ^TV>7 <M§V 

[0 2 9 1] ^7V>-?com-w%:3iii>2>mZ, Tm^¥ 
i%mm#l'-fW&Y}V5tl,T. Tf2 (6) ST^Jtl 

[0 2 9 2] ^TV>?m$3 

(¥mmm^yy^iUh;v^Tm') 3.33 

^7'J>^©#^ft?L (H) m^>->S, A. 
40 B, C) (DftJfcm&F ^LTV^„ CCD5t)SK«F« 

h ^OgPn^^S^rR 5 ii t fc ± T*^Hi^ i: LT?S> 

[0 2 9 6] ^LT±IB^^nfe¥±Smffi^>7 p ®lR 

[0297] 02 1 «0 2 0 <owm<Dw-t§mm#>'7yk 
®.h;i'?7m<D&mm£. 02 o<Dmn(D^m^>^ 

S. As B, C t<DftfoM&%:7jkl.T^& 0 gmfii^Zs 

so ^s. a, b, cmic*- ^-*~>\, mm~) mm 
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(H) tmfc-3lft>tlT^%> 0 

[0 2 9 8] C £ -CX^-7%lI& h}V5TltX>7EEt) P 
(7) 3 i: Plttfe LTfft, IWc LT-^Z U >-^<D* 

[0 2 9 9] 02 2(i^«ffi#^7 P ff^Pmi:<T>J 
>^ff©fSL (H) G§fSf5>^ S. A, B, 
C) ©3tfSHI«G*iSLTV5o 

[0 3 0 0] *LT±Ei(Uf**i;fc¥t9«M#>:/mrt 

p ■twffi-r § sftira g ±©js^ e m^s ? > t n 
[ o 3 o i ] m 2 2 <Dt$m<D¥t%mm#>-?E.t) p m© 

®H 170~185kg/c m2t>\ 0 2 0 fiD*ttt©#lft 

7^s (8000—1 ooo omm) icMf&vr^ 

So lRiaCE^jPn)<D|gH 1 60—1 70kg/cm2 
i}\ m^is? A (10000-1 2000 Bf R3) fc*f 
JSU SfdE^PnOlEB 1 5 5—1 6 0 k g/c m2 
*>V m^y? B (1 2 0 0 0-1 4 0 fc*f 
JSU IcfcE^PmCDSSB 1 4 5— 1 5 5 k g/c m2 
* ( >*#7^C (1 4000-1 8000^) 20 
JCLT^So 

[0302] ±3zg-rs<t3{cLT?n»^nfc#iit«Fp E g^ 

fctKOkf-^JElElRnp (0/H) tt, MffisK^ytfMS 
& 5 §4? > 7<DMM Is^JlteWm-? S tz ib tc m v •> 

*££ft^#jb">fr oTVSCtfc&So 

[0 3 0 3] H2 3«#ffi^lH^fcDOt;— ^EElHian 
pkS*<D«?L (H) (aSU^S, A. B. C) 30 
©ttlSHBd 1 ^LT^So 

[0 3 0 4] *LT±E»H*tlfe¥ffi«Flffl^fc»J©lf 

A*Sl^I/#;Rj&f>nSa 
[0 3 0 5] 02 3<Dtfm<Dmffl%m^tc*><r)¥— 2E. 
@S!np©lBi3 6 0 — 4 5 OH/Htf, 02 3(Dffi$&(D 

amicus dBi^oi/) K:*tj&LTC3o Piattr 

— ^m5]?&np<DfEB3 0 0 — 3 6 0[h1/H*\ fu^rl^ 
;l/A (1MW;W fcfcffSU i: ft tf— ^JElsIgtnp 
©ffiI2 6 0-3 0 Olel/H^ ft*5l^;t/B (epft£S 40 
l^;l/> fcfcffSU 3:fck!-*ff[5]ifcnp<D^ffl2 0 0 
~2 6 0[al/HA\ fi^U-^UC Ogft?^l^/l/) (c*f 

[0306] a^b^ti^co^ff^^y^n^rntc 
[0307] tteti-%tti&>'B'<?i<m<DMmmwi-viz, 



6^Mffi«> Set Rlftg i: & S o 
[0 3 0 8] *HfiS^ti, k°— ^meltfcnp (|h]/H) 
tcg-^T^Tl) >y©j§*%iSW U*V^«-&*«^L 
Tt^So ^fetf-^JEIeianp ((Hl/H) tcS^T^ 

[0309] mjzxyycDm-miiz-. MM^mst-r^ 
(D£it ]s^Mtvmw&& t v 5 mmic <t o t t saw 

^--Y7l/->— ;I/gPffi©##tz:«J:oTMiE?nSo cootiiE 

[0 3 10] **SS^Tt4ft«iaigSi:bT^>^rt 
fc^£nsjErft©SftRt^ffl^-c^s 0 *>^rt<D 

iSRtf C) ^j^n^o 
[031 i] 02 4 i&zytw-tzmmi&MRttx^ji 

->-;l/©f^OI?L (H) G##7>^S. A, B, 
C) <Dtt&m&] *jSUTl^S<, 
[0 3 12] *LT±E»*Sft;fc*>*¥J3««lSa 
Rttc**|&-rs##iI«U ±Ojj|A>&«4r7>^^<6 

£*XSo 

[0 3 13] 02 4©^W£D^>^¥i^«fiBir*igRtO 
©5H8 5-9 0 0 02 4(Dm^(Dm^^>^ S 

(8000—1 oo ooffl) fc^jSLTv^So mmiz 

fSigRt<DffiH8 0 — 8 5° C*^ *#7>^A (10 
0 0 0-1 200 omS) t*fJSL> Sfc?*gRt<D|g 
H7 5-8 0" C^s *#5>^B (1 2 00 0—1 4 
OOO^Ffa) (C^JSL. Sfc?S?gRt«^H7 0 — 7 5 

° c (1400 o— 1800 omrs) 

tC*f*ELT^5o 
[0 3 14] **ifig^ST'(i^>^rt?ASRtl-^{ct 

So ^jgtijgs-fev-y-te.fcoT-y-vyu^^'^A t 

s„ ^LTi^atcLT— ^BSMTtfSia-rs 
igRa c o ^aiw^nso 

[0 3 1 5] mm2 4 lt¥Xmin.i&Rat*^ Jlis-?], 
(Dm$t<D&-$L (H) moists. A. B, C) <D 
^JSM^K^LTl/^So 

[0 3 16] ^LT±SBiH»?nfc^^«SRat« 
JS-f S#^iS^ K ±«D >Z ft$t*t> <b tlSo 

[0 3 1 7] 0 2 4£OSEIfi©^^igRaO®H3 2 
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~38* Ct)K i2 4©iiOf^7y»S (8 000 
~1 0000W fC^jSLTV^e iqtRICVJ59MK& 
Ra©S5H2 8~3 2° C*^ ^>^A (1000 
0-1 20 00WI) fCftjfcU Sfc^fl-SUBRa© 
SBB2 5-2 8* Iffft^^B (1 2 0 00-1 

4 000W KfcfJSU *fc¥JSfl-aOfflRa©«3B2 
0-2 5° 5&f&5>*C (1 4 0 00-1 8 00 

C0 3 18] »EE#>^^ttoff©,k3teLT2£i& 
?>tlSo 10 
[0 3 19] t%6^¥^f WV/M f;^ Tnifr 

[0 3 2 0] *fmt LTfi. 'p-ti. < £ &¥i^§Hffi#>' 20 

¥±^F«i&is r % nrcm^ > ? c 

[0 3 2 1 ] <*JE*— £©#ifr£ov>Tk?fiEE*>:/i: 

[0322] £A±.(D&?\z*mmBM\z2:t\\fmm#i/ 
[0323] mm , smm=i>ha-^ 1 tii^nftiiii 

BE*>^. rAJE^e-^cD^cDx-^ti, Ig&Jli 9(c 

x«Djg^*.5.*. mftmwsmm^b 
c ©re 46M«* (-9— trx-T» t±, igTf-^^i 

[0 3 2 4] 1 -ptt»S««<0 



[0325] SLiUKzoiAmmmm-ziz. ws^-a* 

[0 3 2 6] r4£fc->3^;l/cr)^afc0©^aav (m 
3/h) t±±3ibfc (1) 5£ (V = Qv (3 6 0 0/S 
t) • a • (1/0) ) {Cfc^Ta^tC^^tl^o 

[0 3 2 7] #5SS&JBS-efcJ:±E*fWSa, 

[0328] &°8&Krtfa* % 3Lz/i?xDnamm*m 
n?z>v— ex*— *sm2 (cn^2-y--trx^- 

*fclr>5) fcfiSUtc, fg 1 l£x*-* SMK 313 
^-tfX^-^SM3^Stte,nTV^ 0 H25ttC*l 

e 3O0-9— (fx^-^T^ra t itas-r**?*^ 

[0 3 2 9] Sg2+J— tTX^-^SM2tt. 3L>*J>& 
M R 2%mW? 3 6 ©T'fc 5o 

[0 3 3 0] gll ^-feTX*-* SM Hi, ac;/v>V4- 
— X-r-y^A^XeJSA^tlSig (^7f'J) fr£>«j 

S M R l£«Jf "T 3 

[0 3 3 1] IKitttttx f^tSffl^tWJ-^fflt 

•y MBrto;^ay hJEPr^m«©L^t/><iJLX±(c 
^ o fe c t ^r|BI£fc*-cr J; -d T&tiiT C £ ic «fc o 

^ 0 ^fc'SfFWS-A^^co^U^-T-^n^ 
U/ cr>[5]»J»%^m-r i. > is a >t - * cDWEEtB* 

[0 3 3 2] **JIHg«|-e(4aflBSOiiffW^-*«S 
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[0 3 3 3] ^3-9"-lfX^-^ ±E&JE;*J 
-b>"9-©^aie#Prw, Prs, PrtA^^W^-A^ 

ft<DV^Ttl*^«f!lLTt/^^ S M R3*mW?% & 
OT'fe%. ^feM3-9--trx^ — * SM3fcLTti. ft 

bM-cD^A^fiF^ nri^s ^fRS S M R 30$ 0 fHKR 

[0334] 026 imm^WKDiinmrnrnm smr 0 

#-9-— trx* — * SMK SM2, SM3<D*Bg©S 
PfiiSMRK SMR2, S M R3£«IH{&£:#!ljSLTl^ 

tfX^-^ffiSMR^LTV^o fWgEfllB^ S M R 

t) 2 O^FP^ff■iii^i!)^SMR0hbTA*^ 
[0 3 3 5] TS2 (8) StcJ^TS 

[0 3 3 6] 

a= (SMR3/SMR0) • 100 (%) - (8) 

smro-smr 3*^^^ a uwrnmc izm&frttM 

[03 3 7] C £D<t 3 K**itflBagT?ttfl^«tf 

ftT^z>mmmm<Dnmm smr 3&&tMM( a # 

e>tt& 0 C©/ci60 2 5 IC^Vf <fc 3 K fc £ * fef:i: > > 

[0338] ^&cm&&&m&p<Dmwmmic-o^T 
mm-?** 

[0339] i2 8«, imftmmmmtmisv. mm 

JE^&fcBft^Pn.. Prs, Prztf£fffl(D^itlcm^<t 
[0 3 4 0] -730 2 9imttls^-<DMVtm&-?vZf 

[034 1 ] mm 2 9 icsjvf £ 3 fc^ia i tc^BE^^m 
m^<onmp™. p rs . Prt*^e>n, eiw j tc^&jEE^? 



P rtf £ £ tl 3 o JBE*J L""^l/ P rti i: t£ 0 ~ 1 
00kg/cm2. 1 0 0~2 0 0 k g/c m2, 2 0 0- 
5 0 0 k g/cm2©3 I^;Wc#giJ£ftT^;5o L-T 

[0 3 4 2] ?Lti2 8{C^-r«fc5K:£E^ffifl^P 
nv, P rs, P rttf +>" > 7° U > |ffl AtSicA*?^ 
JE^fflA^ra >y ^ B ij©t,>-fftlcA^ fcfrSfr^jgj 

tfUOkg/c m2©fiJ&^UTV'»««'&tCfi, S6ft« 
10 gv-y^ftjiaPnv, JE^3U^C;l/Pr2 (1 0 0~2 0 

0 k g/cm2) izttfo-?%7uytrBmcx-Dtctmm 
^*usa**6f i o o Bmmmit 

[0 3 4 3] 02 9<D&ftm&-?V7<D&zruy?Bij 
20 tt<D5ffinijfi, Ttuj£Lfc01 1 £Ir]«H;:LT%8!»[£ 
tl£„ %&WLfc$ign' ij^^a-y^BijfCO^T 
^ffLfdltf 1 0 0%t^5 o 

[0 3 4 4] #*J&S)g!gT«\ 02 9 lC7}i-?mttffim-? 
>y ^7*0 -y ^ B ij<D? ^ftilllPrwtC-^TcD^n 
y^Oj^nlK nl2. n 13*^ff^tlflF^«^ft«fi 
nw^Ji^taSo l^«^te@{*Prs{c-ot^T€>:/n-y 
*<9«flfn2K n22, n23*^ff^*ljg|s]{*$l^«fin 
sA^465>nSo l^«^^Tf*Prt(COV^T<D^"a-y^ 
<0«ttn3K n32, n 33jb^tt£ftj£frfH»fls»e n t 
so W6n«. flMJftfEIHtn«> figlHlf*aift«Sn 

[0345] 03 otiftisa. tenia* mnw^mmt 
[0346] ^mmmmrHi. %mnznrzttmmm&. 

40 tlSo 

[0 3 4 7] 

/S=l+n' t/ (n' w+n' s) - (9) 

m^mmn' si:(0an' w+n' sfc^LT fe'irtmft 
m&n' ztcDitZ: try fcffln' t/ (n' w+n' s) ^ 

[0 3 4 8] ±12 (9) jS.<DM.i*lC-O^TmW-?2>t. 
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immm^m&n' *3«£j*n' t/ (n' * 

+ n' s) <DfS«/h2?<aS. CtUc «}: OSlii*^* 

[0 3 4 91 S^ttBIWftf^ffiEn' s*yt*Vfc, It 
n' t/ (n' w+n' s) cDffi{£/K£ < CtUcit) 

[0 3 5 01 $fcj£frf*»fMiflEn' ttf*#^fc. It 
n' t/ (n' w+n' s) ©fflte;*:^ < cntcJcO 
SB&frdWi* 0 tiffin * < 

[0351] m&&-&mmpit. ±ia o) ski®^ « 

S-PfctUf J:V\> fct^ff (9) yZViKfrVlc. THE 
(9) ' S^fflVTSxtv^ 
[0 3 5 21 

P = (n' t+n' s) / (n' w+n' s) - (9) ' 

[0 3 5 3] ^mMtLTitm3oic^-ritm^m^ 
[0 3 5 4] ^rc^mmmmrHtmmoitm^m^r^ 

[03 5 5] VLt<D «fc 5 iC&nm&MlC <fc fttf , jfe?T L 30 
feO»igbT»/^S«f|ffl^S< J E-©»f^iS«%fflV^T*l» 

[0 3 5 6] i«tiffl3>hD-7 1 x-it. ±mmm 
znrzumma^ m&fr£mmp*m^xremsvtfm 

I^M. C<DM&±m (1) 3£fr6Q, SftHOSIflft 
W*fii*«?»)l»#V = a • (1/0) &5iggE5£fc:Tft 
J£«V£;&#k cn*Sl|5f^||«Vreffc]t«"r*Ci: 40 

[0 3 5 7] gfcftUt (1/h) *»*U Ctl£±lB 
^6tXfc^^fct)©^*»V (m3/h) tfcSoVT 
fffiflffll CJy« SftOOfmiV (m3/l) * 

[0 3 5 8] 02 7immWmim&n' w, fi&Hl#» 



©*fl*©ffl^*ffls-rsc ««, -f 

[0359] 3; fcH 2 9 tC^-rmf^^ftT y ^fcS^ 

[0 3 6 0] 03 0 (a) t4fKt«fcOV^T<D^7T 
03 0 (a) {i&JE^jlSH (0~ 10 0k g/c 
m2) . ( 1 0 0~2 0 0 k g/cm2) x (2 0 0~5 
00kg/cm2) SiitUlf^. %gl*£*lfc$lfi 
n' **BE«fcbTSo *BE*«BB»fciaiSCn' IK n' 
12, n' 13**ttJS-3«-£ftTl/>5 (0 2 9#BB) = 

[0 3 6 1] |W]«tfC03O (b) i±mmmz-2^T(D7 
77T^5, §EAI@iSleMS n ' 2U n' 22. n' 
23*W*fe-c5»te.nTVS (0 2 9#gg) o IrI«{C0 3O 

(c) ti^ff#tcov>T©^7TfeD, &l±t>$m& 
icm&n' 3K n' 32, n' 33tf#JES-3lt£*lT<^3 

(0 2 9#M) o 

[0362] 03 oicm-t^r^y-h^i^mmxmnmis: 
ictt mmmz «t o TftstjggtfflST wwbwjwst l 

[0 3 6 3] $fc*^fig^(c«ttl(i\ 3OC0-9— 
;*-£SMk SM2, SM3?tm^T^Z><DT\ 

[0 3 6 4] «t>^0 2 5S/c(±0 2 6tC^-T<t5 
fC, ^1-9— t"X^-^SMl«a©fflSMRli:. S2 
•9— e X ^ - ^ S M2<D«Sffi S M R 2 ©M^fil*^ , 

[0 3 6 5] *fc^2-9— IfX^- £ S M2©SMEffi S 
MR2t, ^3-9— VfXp< — ^ SM3©«*ffiSMR3i: 
<DM#ffi*-> ^< l> S^>*^»« 5 tlTl "> S t -£> fc> e> 

[0 3 6 6] £<D£5lC*mMl&miC£tll^ «5i 
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[0 3 6 7] f|gfIffl3>hn-7 1 T'?SS^nfc± 
iifiLft^«V. fj:^L(iI2 5-03 ncjjrTiiWK 

mi 9T(i«g!i?)igii(D#iiv, mwi^m^m 
[0 3 6 8] ztcmmmmm^^bu-^ i?mmzn 

[0 3 6 9] O^Ctf^Saffl-t-^ 2T:'fit>tl%mxk 

[0370] Mfiffltz^zTii, ««eaj§=i> 

hn-7 l fc&rny ha-^A^ifcjfc^ftTcT-:*, iR 
* £ ft fc 7*— £ ^ Adx L fc x — 2 A<, ^itmcjE; 
CTi®ffi±»c*^?ft§ 0 

[037 i] B3 2-04 1 itmmwmm*-* 2 ©at 

&mW1f i W&-?%8l : ?*7F.LT^%o C©5"£03 2, 
03 3, i3 5ttt^l/-^^15i:i:tfT'f 

-^fflWE-efe 5, 034, 036—04 1 izmfemt 

[0 3 7 2] cfte»0{c^-rJ;7{c1f^SSffl ; &-^ 2 
T*ti^7-ry^n.— W^-7x-x (GUI) A* 

ttt^uttvy? mvff zkz (Dxtimiftft set 

•[03 7 3] x^v^-X-f-y^A^^ft, B®A* 
«A£ft&t, ««S3ffl*-*3©^flfiB«\ tnHS 
Bffi^rilT03 2©iSffi5 OfcSiTf 3„ 

[03 7 4] 032 ti»^ttl©aite«^**^-r il 
gftfc-^iSTfeS. iB®5 0{cti, 7nyM> 
*JZ/<DZ— ^^b(Dm&(DUA^^^7jk^5 0 a 
§OTl?nTl,^, KB5O±0^>5 lAWF 
£ft3£, ^R^r^-TSiaffitcS^ft^o i!5 0 
_L©>-ft* V5 2AWF£ft5£:, Off, ^, 

B, B$M> «rS^-r5®ffi(c»^?ftSo ii5 0±<D 

-*iSE5 0{cM5i:v>3«^A^t)jl?ftSo 
[0 3 7 5] SSStflg^^iSffiS 0, 5 5 - l<D^> 
f~f>X#$>5 4tffflf-$tlZ>t. 03 3©IIi[g5 6 

fC>I&£ft5 0 

[0 3 7 6] i3 3(iMiMO^>rtyx (»fif. 
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&3:T*©gtDI»$RS Tl 7 0HJ «r^-ra^SP5 6 b^H 
[0 3 7 7] II5 6±©*?y5 7AWE£ft£>£, 

7ft^|{tSftfci:#©«J^iRjt:«a»©^(qiK:li 

[0 3 7 8] 03 4(i1?— tTXfflBtS^LTVSo * 
■^U— *ffliBffi±T?«FSO»^ftSftSfc x 03 4© 
Si® 6 0(cS^^ft5o SM6 0±lZlt'ry^— 6 0 a 
A*ffiB£ftT^3 0 f^-eOa^trffc^ 
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